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[Title of the Invention] SEALING METHOD OF LIQUID CRYSTAL 

DISPLAY PANEL 
[Abstract] 

[Object] The invention relates to a seal forming method 
of a liquid crystal display panel for reducing steps of 
sealing process without the loss of a seal margin. 

[Solving Means] A seal compound is provided by a 
dispenser so that a starting and ending points are located 
at points where having a large seal margin. Also, seal 
forming is achieved by dotting at a corner part and drawling 
a line connecting the dotted points. 
[Claims] 

[Claim 1] A sealing method of a liquid crystal display 
panel in which a closed loop shaped seal part is formed on 
peripheral edges of one substrate having a pattern- formed 
display part by using a seal compound provided by a 
dispenser, vacuum exhaust is performed after liquid crystals 
are dripped on the substrate, the other substrate is aligned 
so that the two substrates are opposed to each other, and 
the seal compound is cured, wherein the seal compound is 
provided by the dispenser so that a starting and ending 
points are located at points where having. a large seal 
margin. 

[Claim 2] The sealing method of the liquid crystal 
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display panel according to Claim 1, wherein the above- 
mentioned points where having a large seal margin is the 
corner part of a substrate. 

[Claim 3] The sealing method of the liquid crystal 
display panel according to Claim 1, wherein the above- 
mentioned seal is formed by dotting at the corner part and 
by line-drawing operation connecting dotted points. 

[Claim 4] The sealing method of a liquid crystal display 
panel according to Claim 3, wherein the above-mentioned 
dotting is for forming a transfer. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method of sealing a 
liquid crystal display panel with a good precision by using 
a dispenser. 
[0002] 

[Description of the Related Art] 

A liquid crystal display apparatus generally adopts one 
of two methods/ which are a simple matrix method and an 
active matrix method, based on its usage. However a big 
liquid crystal display apparatus uses the active matrix 
method by which a thin film transistor (TFT) is provided for 
each pixel. 
[0003] 
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Here, in the structure of the liquid crystal display 
panel, two glass substrates consisting of a borosilicate 
glass with the thickness of about 1 m is used, a pattern of 
gate bus lines, data bus lines, and pixel electrodes is 
formed on one substrate by a matrix method, and a pattern of 
a common electrode is formed on the other substrate. Then, 
the pattern-formed substrate is located so as to be an 
inward side, a micro-gap between the two substrates is held 
by a spacer, the substrates are aligned so as to be opposed 
to each other, liquid crystals are injected into the gap, 
and peripheral edges of the glass substrates is molded with 
epoxy molding compounds (EMC) such as epoxy resins. 

[0004] 

[Description of the Related Art] 

In a conventional epoxy molding method, as shown in Fig. 
3, a seal compound 2 is coated on the peripheral edges of 
one substrate 1 of a liquid crystal display panel so that a 
loop shape is formed. Here, a liquid crystal injection port 
3 is excluded. Next, glass substrates which are opposed to 
each other are cured while maintaining micro-gap by a spacer. 
Next, the glass substrates are impregnated to a liquid 
crystal holding part, liquid crystals are then injected in 
vacuum and molded. However, the conventional method has 
problems in that plenty of time is talcen for vacuum exhaust 
and panel cleansing is required after the vacuum exhaust. 
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[0005] 

That is, since the gap between the two substrates is 
narrow with the thickness of a few fim, air resistance is 
high. For example, a few minutes of exhaust time is 
required for a ten-inch gap. Also, the liquid crystals 
remain attached on the substrates after epoxy molding 
process. Thus, liquid crystal cleansing is needed, which 
leads to the problem of a waste of liquid crystals. 
Accordingly, in order to solve the above-mentioned problem, 
a vacuum dripping injection skill has been proposed. In the 
skill, the liquid crystals are dripped on the substrates and 
the upper and lower substrates are joined in vacuum. 

[0006] 

In a general sealing method, an adhesive is coated on 
the substrates by using a dispenser instead of using a 
screen printing skill. Thus, there is a need for a sealing 
skill by which the adhesive is coated on the substrates by 
using the dispenser, liquid crystals are then dripped on the 
substrates, and the two substrates are then aligned with a 
good precision. 

[0007] 

[Problems to be Solved by the Invention] 

An adhesive is coated on peripheral edges of one 
substrate having a pattern-formed display part. Here, in 
case of drawing a closed loop at one stroke, there are 
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starting and ending points. However, in order to improve 
sealing reliability, the starting and end points need to be 
overlapped more or less. Since the amount of the adhesive 
becomes larger in the overlapped position than other 
position, a sealing width increases horizontally at a time 
of pressurizing the two substrates. Thus, a design 
providing a large seal margin is needed. Also, there is a 
problem in that pattern precision of a seal part 
deteriorates . 
[0008] 

Therefore, the pattern precision of a seal part is to 
be enhanced. 
[0009] 

[Means for Solving the Problems] 

In the present invention, as long as a large seal 
margin is allowed by design, a starting point of a closed 
loop formed by sealing can be located at any points. 
However, when the large seal margin is not allowed, the 
above-mentioned problems can be solved by choosing one of 
the followings: 

1. starting one-stroke drawing at one of the four corners 

2 . putting a dot on respective four corners and then drawing 
a line connecting the dotted positions by a dispenser 

[0010] 

[Description of the Embodiments] 
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Not to mention the liquid crystal display panel, 
minimization is a trend for all electronic appliances. 
Excepting special cases, therefore, a large seal margin is 
not allowed by design. Here, the seal margin is a distance 
between a sealing position and a cut end of a substrate 
(cutting position by design) . 

[0011] 

The present invention has been developed based on the 
fact that the seal margin is the largest at the corners of a 
substrate. That is, in the conventional method shown in Fig. 
3, there is no problem in case that a seal having an 
injection port is formed by using a dispenser, or a closed 
loop shape seal is formed by a screen painting skill. 
However, in case that the closed loop is to be drawn at one 
stroke, the starting and ending points are inevitably 
overlapped more or less to maintain reliability. Therefore, 
the amount of the adhesive becomes larger in overlapped 
positions than other positions when the two substrates are 
brought into contact with each other by the spacer. 
[0012] 

Here, since the substrates have a square shape, the 
seal margin is larger at the four corners part than 
straight-line part. Referring to Fig. 1, the left-lower 
corner of the display substrate 1 is chosen as the starting 
and ending points to form a seal 6. In this case, when the 
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two substrates are brought into contact with each other to 
be cured, the seal compound is spread but the seal margin 
change is hardly noticeable at the corners. 
[0013] 

Next, in the present invention, in order to provide a 
method of sealing with a good positional precision, dotting 
operation is carried out in advance at the corners by using 
the same seal compound, and each of dots are connected by 
the dispenser. As shown in Fig. 2, dotting operation 7 is 
carried out at the corners of the display substrate 1 and 
the dots are connected by the seal compound 2. Here, during 
line-drawing operation by using the dispenser, the seal 
compound 2 is overlapped at the position of dotting 
operation 7. However, there is little change in the seal 
margin because overlapping is occurred at the corners. 
[0014] 

[Description of the Embodiments] • 

Next, in the present invention, the dptting part for a 
transfer is used. That is, in the conventional liquid 
crystal display panel, a common electrode substrate having a 
color filter uses conductive resins to perform terminal 
connection so as to be electrically connected with a TFT 
substrate having a pattern formed by the active matrix 
method. However, in the present invention, the dotting part 
7 is formed by a conductive seal compound, and then the 
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formed point is electrically connected to the common 
electrode pad on the TFT substrate. 
[0015] 

Also, in terms of reliability, a material and seal 
compound to form the dotting part 7 need to be made from the 
same materials. Therefore, for the dotting part 7, it is 
desirable that a conductive material is added on the seal 
compound 2 . 
[0016] 

According to the present invention, the method of 
sealing can enhance the pattern precision by using the 
corners of the substrates, and also prevent a seal margin 
increase. 

[0017] 

[Description of the Embodiments] 

A first embodiment of the present invention: A TFT 
substrate with the size of 10.4 inch and a color filter 
substrate are used for sealing. 

[0018] 

Here, an ultraviolet ray cure type seal compound is 
used. Also, an adhesive spacer having a diameter 5.0 pm is 
used- The spacer is then sprayed on the TFT substrate and 
glued by heating at 150 °C. 

[0019] 

Next, in a state that the starting and ending points 
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are located at the corners, line-drawing of the seal 
compound is performed so as to form a closed loop on the 
color filter substrate by using the dispenser. Then, 200 mg 
of liquid crystals are dripped on the substrate, which is 
then set to a joining unit along with the TFT substrate, and 
finally vacuum exhaust is performed. 
[0020] 

Here, vacuum range is set to 500 mmTorr, the vacuum 
exhaust is performed for 5 minutes, a separator is removed, 
and the two substrates is arranged so as to be opposed to 
each other. Then, the substrates are glued and pressurized 
out of vacuum. Next, about 5000 mJ/cm^ of ultraviolet rays 
are irradiated only on the seal part of the substrates at 
atmospheric pressure for curing. 

[0021] 

As a result, a liquid crystal display panel having a 
good reproducibility and electric characteristics is 
realized. Also, the seal margin according to the present 
invention is the same as in the conventional method, in 
which liquid crystals are dripped into an injection port in 
vacuum and then molded. Therefore, there is no need to 
extend the seal margin. 

A second embodiment of the present invention: Dotting 
operation is performed at the four corners of the color 
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filter substrate in a state of being pressurized by using 
the ultraviolet ray cure type seal compound, so that the 
diameter of dots becomes 1 mm. Then, line-drawing of the 
seal compound is. performed by using a dispenser to form a 
closed loop. 
[0022] 

As a result, although the liquid crystal display panel 
is formed by following the same steps of the first 
embodiment of the present invention, it has a good 
reproducibility and electric characteristics. Also, the 
seal margin according to the present invention is the same 
as in the conventional method. Therefore, it is not 
necessary to extend the seal margin. 

A third embodiment of the present invention: As a seal 
compound for drawing a line at a straight-line part, a 
mixture of the ultraviolet ray cure type seal compound arid 
0.5 wt%ofa fine bar spacer having a diameter of 7.6 |Jm is 
used. Also, as a transfer material which is to be out from 
a common electrode, a mixture of the ultraviolet ray cure 
type seal compound and 5 %ofa conductive spacer is used. A 
viscosity in the both cases is about 50,000 cp. 

[0023] 

First, dotting operation is performed at the four 
corners of the substrate at the pressure of 1 kg/cm^ by 
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using the dispenser. Then^ line-drawing operation is 
performed on the straight-line part at the speed of 10 mm/s 
and at the pressure of 3 kg/cm^ by using the seal compound 
to form a closed loop of the seal. 
[0024] 

As a result, although a liquid crystal display panel is 
formed by following the same steps of the first and second 
embodiments of the present invention, the transfer is 
completely conductive under a few Q of contact resistance 
and electric characteristics are good. Also, the seal 
margin according to the present invention is the same as in 
the conventional . method. Therefore, it is not necessary to 
extend the seal margin. 
[0025] 
[Advantages] 

As described above, by the sealing method according to 
the present invention, the problem that hours are taken for 
liquid crystals to be dropped on a display panel in vacuum 
is solved. Also, a cleansing process after dropping process 
becomes unnecessary, which can be resulted in cost reduction. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a plane view of a display panel illustrating 
a method of epoxy molding according to an embodiment of the 
present invention . 
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[Fig. 2] 

Fig. 2 is a plane view of another display panel 
illustrating a method of epoxy molding according to the 
embodiment of the present invention. 
[Fig. 3] 

Fig. 3 is a plane view illustrating a conventional 
epoxy molding method. 
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